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Relational Database Normalization 

The First 4 Normal Forms 

1 st Normal Form 

Practical Rule: Eliminate Repeating Groups: Make a separate table for each set of related 
attributes, and give each table a primary key. 

Formal Definition: A relation is in first normal form (INF) if and only if all underlying simple 
domains contain atomic values only. 

2nd Normal Form 

Practical Rule: Eliminate Redundant Data: If an attribute depends on only part of a multi-valued 
key, remove it to a separate table. 

Formal Definition: A relation is in second normal form (2NF) if and only if it is in INF and 
every non-key attribute is fully dependent on the primary key. 

3rd Normal Form 

Practical Rule: Eliminate Fields Not Dependent On Key: If attributes do not contribute to a 
description of a key, remove them to a separate table. 

Formal Definition: A relation is in third normal form (3NF) if and only if it is in 2NF and every 
non-key attribute is non-transitively dependent on the primary key. 

4th Normal Form 

Practical Rule: Isolate Independent Multiple Relationships: No table may contain two or more 
one-to-many or many-to-many relationships that are not directly related. 

Formal Definition: A relation R is in fourth normal form (4NF) if and only if, whenever there 
exists a multi-valued dependency in the R, say B depends on A, then all attributes of R are also 
functionally dependent on A. 
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^ Customer Order Input - Order Number: 1 1078 



ill i:m»m3 




Related Info I ■' 
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:ustomer Order ID: 1107!:! 
Customer; || ACME Grocery 
filler, S uyama, Michael 
Date: 1 12/1 5/2001 
'?tedDate: 





if a: Nation 



gk ,f $33.75 

Ship Address: Addres 
City: Al 
«§ Regior 

<B^B Postalt 



ir Si Counh 



December 2001 
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